Introduction
Dinuclear zinc complexes play an important role in biomimetic models for enzymes and catalysts [1] . Often pyridyl groups are used to mimic N-bound histidine bases. In the course of our investigations of dinuclear zinc complexes with multi-dentate ligands such as 1,2-bis(pyridine-2-yl)-1,2-diamidoethanes [2] or bis(2-pyridylmethyl)amides [3] we included studies with tetradentate 3,5-bis(2-pyridyl)pyrazolato anions. Pyrazolyl and imidazolyl units also play a crucial role in bioinorganic chemistry of zinc in order to mimic active sites of zinc enzymes [4] . 3,5-Substituted pyrazolate ligands represent valuable bridging units between two zinc ions with a strong influence of the side arms (length and nature of functional groups) on the catalytic activity [5] . An easily accessible ligand offering pyrazolyl as well as pyridyl functionalities is the well-known 3,5-bis(pyridine-2-yl)pyrazolate anion. This ligand forms complexes with the late 3d transition metals from Cr to Cu whereas no examples are known for the earlier transition metals [6] . Only hydrates of 3,5-bis(2-pyridyl)pyrazole zinc halide [7] and nitrate [7, 8] and their homologous cadmium derivatives are reported, however, the molecular structures remained unknown. The rigidity of this 3,5-bis(2-pyridyl)pyrazolyl ligand enables the formation of dinuclear metal complexes and in some cases even complexes of higher nuclearity via self-assembly [9] . In general, the 3,5-bis(pyridine-2-yl)pyrazolato ligand acts as a bridging ligand and in bidentate fashion to both the metal cations as displayed in Scheme 1. In these complexes the metals often show hexa-coordination in distorted octahedral environments.
Scheme 1: Common coordination modes of the 3,5-bis(pyridine-2-yl)pyrazolate anion as a bridging ligand. The value of m depends on the oxidation state on M and on the charge of L (which can be solvent molecules and counter anions).
Results and Discussion
3,5-Bis(pyridine-2-yl)pyrazole was deprotonated with Zn[E(SiMe 3 ) 2 ] 2 (E = N, CH) in tetrahydrofuran yielding 3,5-bis(pyridine-2-yl)pyrazolato zinc bis(trimethylsilyl)amide (E = N, 1) and bis(trimethylsilyl)methanide (E = CH, 2), respectively, according to equation 1.
These isotypic compounds were recrystallized from concentrated thf solutions to grow single crystals suitable for X-ray structure determinations. (1) NMR spectroscopic data are summarized in Table 1 . The numbering scheme is in accordance with the IUPAC recommendation. The amide or methanide groups show nearly no influence 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 on the 1 H NMR data of the 3,5-bis(pyridine-2-yl)pyrazolato anions of 1 and 2. However, the 13 C{ 1 H} NMR parameters of the central pyrazolato ring differ strongly. This fact can be explained by a reduced charge on the zinc atoms for the bis(trimethylsilyl)methyl derivative 2. The zinc atoms bind tightly to the nitrogen bases and therefore the charge on the metal atoms influences the chemical shifts of the N-bound carbon atoms the most.
Insert Table 1 Molecular structures and numbering schemes of isoelectronic 1 and 2 are shown in Figures 1 and 2, respectively. The molecular structures are very similar even though they do not crystallize isomorphous. In both compounds the 3,5-bis(pyridine-2-yl)pyrazolato anions show a rather unique coordination behaviour. The bridging pyrazolato moiety is bound to two zinc cations. The metal atoms also coordinate to one pyridyl group (forming a five-membered ZnN 2 C 2 heterocycle) whereas the other pyridyl substituent is not involved in the ligand sphere of the zinc atom as shown in equation 1.
Insert Figures 1 and 2
Insert Table 2 Selected structural data of 1 and 2 are compared in Table 2 . In both complexes the endocyclic bonds between sp 2 hybridized carbon atoms. The Zn-C distances of 201.3 pm are rather large and represent a characteristic value for dialkylzinc with tetra-coordinate metal atoms [14] .
Conclusion and Perspective
In the solid state only one of the pyridyl groups of the anion is bound to zinc. However, in solution an exchange reaction, which is fast on the NMR time scale, leads to two chemically equivalent pyridyl substituents and one set of resonances. The tendency of zinc to favour tetra-coordination leads to unique molecular structures for 1 and 2 which were unknown for the 3,5-bis(pyridine-2-yl)pyrazolato anions as of yet but they are comparable to complexes of Crystal structure determination: The intensity data for the compounds were collected on a Nonius KappaCCD diffractometer, using graphite-monochromated MoK α radiation [18, 19] .
Synthesis of 3,5-bis(pyridine-2-yl)pyrazolato zinc bis(trimethylsilyl)methanide (2)
The structures were solved by Direct Methods (SHELXS [20] ) and refined by full-matrix leastsquares techniques against F o 2 (SHELXL-97 [21] ). All hydrogen atoms were included at calculated positions with fixed thermal parameters. All non-disordered, non-hydrogen atoms were refined anisotropically [21] . Crystallographic data as well as structure solution and refinement details are summarized in Table 3 . XP (Siemens Analytical X-ray Instruments, Inc.) was used for structure representations.
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